A new combination MALDI matrix for small molecule analysis: application to imaging mass spectrometry for drugs and metabolites.
Since the development of matrix-assisted laser desorption/ionization (MALDI) mass spectrometry, this procedure has been specifically used for analyzing proteins or high molecular weight compounds because of the interference of matrix signals in the regions of the low mass range. Recently, scientists have been using a wide range of chemical compounds as matrices that ionize small molecules in a mass spectrometer and overcome the limitations of MALDI mass spectrometry. In this study, we developed a new combination matrix of 3-hydroxycoumarin (3-HC) and 6-aza-2-thiothymine (ATT), which is capable of ionizing small molecules, including drugs and single amino acids. In addition to ionization of small molecules, the combination matrix by itself gives less signals in the low mass region and can be used for performing imaging mass spectrometry (IMS) experiments on tissues, which confirms the vacuum stability of the matrix inside a MALDI chamber. The drug donepezil was mapped in the intact tissue slices of mice simultaneously with a spatial resolution of 150 μm during IMS. IMS analysis clearly showed that intact donepezil was concentrated in the cortical region of the brain at 60 min after oral administration. Our observations and results indicate that the new combination matrix can be used for analyzing small molecules in complex samples using MALDI mass spectrometry.